INTEX-NA Flight 16: 6 August 2004

Flight 16 was the 8th DC-8 science flight from Pease. The flight had three main objectives: (1) observe the eastern U.S.
outflow to the Atlantic, including some WCB lifting, (2) survey the continental boundary layer across the Midwest to observe
individual pollution plumes with a clean northerly background, and (3) validate the Terra satellite over the Walker Branch
AERONET site in eastern Tennessee. Takeoff was at 1200 UT with a total flight duration of 9.5 hours. The flight plan and
flight profile is shown in the attached slides.

The weather over the flight track was relatively tranquil. At the surface, weak low pressure was offshore of the
Pease area, and a cold front extended southward from it toward the Florida Panhandle. The DC-8 appeared to descend into
the post-frontal air during its low level runs near the East Coast. High pressure centered over western Illinois dominated most
of the flight area, bringing fair weather to much of the region. This same flow pattern dominated the upper levels. The trough
associated with the East Coast cyclone tilted westward with increasing altitude. This trough was quite sharp at the higher
altitudes. At 300 mb, the trough stretched from central New York to central North Carolina. The DC-8 traversed the entrance
region of the jet streak over the Carolinas. The deep trough also produced a low tropopause in its vicinity, causing the aircraft
to sample stratospheric air. A high pressure ridge was located over the Midwest. Clouds were confined to the eastern portion
of the flight region, near the surface front and its associated trough aloft.

The flight began with a climb to 33Kft heading south from Pease to observe the WCB outflow, and
successfully sampled the outflow along a track (39.5N, 69W — 38N, 72.5W) in the altitude range 27-33K. This high-altitude
outflow featured 130-140 ppb CO, 70-75 ppb ozone, 600 ppt CH30O0OH, and low concentrations of soluble species (sulfate,
nitric acid, H202) indicating highly scrubbed lifted air. Below 27Kft and down to 11Kft the composition was characteristic of
background. We flew at low altitude along the east coast from New Jersey to South Carolina and observed the eastern U.S.
outflow at 5-11Kft characterized by high CO (150 ppb),and SO2 (several ppb). Below 5K we sampled the local mixed layer
and the air was typically cleaner. The 5-11K layer was remarkable as a very moist polluted layer clearly detached from the
mixed layer. Heading NW from the South Carolina coast (32N, 80W) to our Terra spiral point (36N, 84.5W) we sampled
mysterious thin black layers (visible from the aircraft) between 19 and 22Kft with CO as high as 200 ppb, ozone as high as
110 ppb, and elevated aerosol. These layers were not in any of the forecasts. They did not feature elevated nitriles. The Terra
spiral (36N, 84W) was conducted under clear sky from 35K to 1K and intersected an enhanced CO layer (130-140 ppb)
between 15K and 25K. The mixed layer was below 5K; it contained 150 ppb CO and 50 ppb ozone. From the spiral point and
heading to our NW point (39.5N,90W) we sampled isolated pollution plumes in the mixed layer and again the mystery thin
black layers at 17-22K. Our subsequent eastward transect from Illinois to Pennsylvania, mostly in the mixed layer, picked up
a large number of apparently industrial plumes (high absorbing aerosol, SO, spikes, NO,, but no CO). Our final climb to 35K
over Massachusetts encountered the tropopause at only 28K and sampled deeply stratospheric air at 35K (400 ppb O3).

The navigational data are available at URL: http://www.dfrc.nasa.gov/Research/AirSci/DC-
8/ICATS/index.html
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DC-8 NASA 817 INTEX 06 Aug 04
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INTEX-16 Flight plan- August 6, 2004
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